


 

Tetra Tech 
P.O. Box 30615, Billings, MT  59107 

618 South 25th Street, Billings, MT  59101 
Tel  406.248.9161    Fax  406.248.9282  www.tetratech.com 

April 2, 2007 
 
Mr. William J. Muldoon 
Site Manager-Western Region 
Risk Management and Remediation 
ConocoPhillips Company 
P.O. Box 30198  
Billings, MT 59107-0198 
 
SUBJECT: January 2007 Low-Water Groundwater Monitoring Results 

Yale Tank Farm Release Site 
  Billings, Montana 
  ConocoPhillips Site No. 6567 
  Tetra Tech Project No. 9731075A.100 
 
Dear Mr. Muldoon:  
 
This letter summarizes results of groundwater monitoring activities conducted by Tetra 
Tech during January 2007 at the Yale Tank Farm release site in Billings, Montana (Figure 
1). This work was conducted in general accordance with Maxim’s work plan for low-water 
monitoring activities (Tetra Tech, 2006).  
 
The site has been on an annual monitoring schedule and the previous monitoring event 
was conducted during May 2006 (Maxim, 2006). Results of the May 2006 monitoring event 
indicated that all petroleum hydrocarbon concentrations were below Montana Department 
of Environmental Quality (MDEQ) Risk-Based Screening Levels (RBSLs; MDEQ, 2003) and 
Tetra Tech recommended that the site be closed. A subsequent email from Ms. Laura Alvey 
of the MDEQ requested that an additional low-water monitoring event be conducted to 
confirm the May 2006 findings (MDEQ, 2006). 
  
Activities conducted during the January 2007 low-water groundwater monitoring event are 
as follows: 
 

 Depth to groundwater was measured in monitoring wells M-1, M-2 and M-9. 
   

 Field parameters, consisting of dissolved oxygen (DO), oxidation-reduction potential 
(ORP), temperature and pH, were measured in well M-9. A groundwater sample and 
a duplicate sample were collected from well M-9 in accordance with the methods 
described on the attached groundwater sampling logs (Attachment A).  

 
 The groundwater sample collected from well M-9 was submitted for laboratory 

analysis of volatile petroleum hydrocarbons (VPH) and extractable petroleum 
hydrocarbons (EPH) using Massachusetts Department of Environmental Protection 
(MDEP) methods (Attachment B).  

 



 

 
Mr. William J. Muldoon 

ConocoPhillips Company 
April 2, 2007 

 

2 

All measuring, sampling, packaging, shipping and documentation were completed in 
accordance with Tetra Tech’s standard operating procedures, and all field activities were 
conducted in accordance with a site-specific health and safety plan (HASP) updated for 2007 
monitoring activities. Lancaster Laboratories of Lancaster, Pennsylvania provided laboratory 
services.  
 

GROUNDWATER ELEVATIONS 
  
Depth to groundwater measurements ranged from approximately 6.8 and 10.3 feet at the Yale 
Tank Farm site during January 2007 (Table 1). As all wells are completed with aboveground 
protectors extending approximately three feet above ground surface, groundwater was 
approximately three to seven feet below ground surface (bgs) during January 2007. 
Groundwater elevations decreased by amounts ranging from approximately 0.7 to 3.2 feet 
across the site between May 2006 and January 2007 (Table 1).  
 
The potentiometric surface map (Figure 2) indicates that groundwater flowed across the Yale 
Tank Farm site toward the southeast under a gradient of approximately 0.68 percent during 
January 2007. The January 2007 flow direction is consistent with those observed during recent 
monitoring events, but the gradient is approximately double that observed during spring 
monitoring events (Maxim, 2004, 2005 and 2006).  
 

GROUNDWATER ANALYTICAL DATA 
 
A groundwater sample and a duplicate were collected from well M-9, as requested by the 
MDEQ (MDEQ, 2006). This monitoring event was conducted to evaluate the site under low-
water conditions. Results of this event are presented below. 
 
VPH analytes were below laboratory analytical detection limits during January 2007 (Table 2, 
Attachment B). While EPH screen total extractable hydrocarbons (TEH) were detected in the 
sample from well M-9 at a concentration greater than the MDEQ fractionation threshold, none of 
the EPH fractions exceeded analytical detection limits during January 2007 (Table 3). Neither 
MDEQ RBSLs nor MDEQ ceiling concentrations (MDEQ, 2003) were exceeded during the 
January 2007 monitoring event. 
 
A duplicate sample was collected from well M-9 for QA/QC purposes, and the results were 
evaluated using relative percent difference (RPD) according to MDEP criteria (MDEP, 1998a 
and 1998b). No analyte exceeded its QA/QC criterion (RPD>50%). Details of the duplicate 
sample QA/QC evaluation are presented in Attachment C.  
 
All internal Lancaster Laboratories QA/QC criteria were met, and all samples were shipped and 
received in accordance with standard QA/QC criteria (see Attachment C). All samples were 
received by the laboratory in satisfactory condition, the cooler temperature was received within 
the acceptable temperature range of 2°C±, and all samples were adequately preserved to a pH 
of ≤ 2. All analyses or original extractions were conducted within method-specific holding times. 
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SUMMARY 
 
The data generated during the January 2007 groundwater monitoring event at the Yale Tank 
Farm Release site may be summarized as follows: 
 

 Groundwater elevations decreased by amounts ranging from approximately 0.7 to 
3.2 feet across the site between the May 2006 and January 2007 monitoring events.  

 
 Groundwater flow across the site was toward the southeast under a gradient of 

approximately 0.68 percent during January 2007. The January 2007 flow direction is 
consistent with those observed during recent monitoring events, but the gradient is 
approximately double that observed during spring monitoring events. 

 
 No analyte exceeded MDEQ RBSLs or ceiling concentrations during the May 2006 

or January 2007 monitoring events. Only two analytes exceeded MDEQ RBSLs 
during the 2005 monitoring event, and these decreased to levels well below the 
RBSLs during the 2006 event.  

 
 Petroleum hydrocarbon concentrations have decreased substantially in all wells over 

several years of monitoring as a result of various remedial actions. Concentrations 
are now below MDEQ RBSLs in all monitoring wells. 

 
 The January 2007 monitoring event represents the second consecutive event with all 

petroleum hydrocarbon concentrations below MDEQ RBSLs and confirms that 
petroleum hydrocarbon impacts are absent under low groundwater conditions as 
requested by the MDEQ. 

 
RECOMMENDATIONS 

 
Based on the data summarized above, no further remedial action appears necessary at the site. 
We therefore recommend that closure of the site be requested from the MDEQ. 
 
Please call us at 406-248-9161 if you have any questions about this report or any aspect of the 
project.   
 
Sincerely, 
 
Tetra Tech 

    
David L. Tyler, P.G.      Brian H. McHugh, P.G. 
Project Manager      Office Manager 
 
DLT/rr 
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Table 1
Groundwater Elevation Data 

Yale Tank Farm
Billings, Montana

Well ID and Casing 
Elevation1 Date

Depth to 
Groundwater        

(feet)

Free Product 
Thickness          

(feet)

Groundwater 
Elevation (1) 

(corrected for free 
product)(2)               

(feet amsl)(1)

Groundwater 
Elevation Difference 
from Previous Event  

(feet)

Observations

M-1 04/23/93 5.81 0.00 993.86 NA
999.67 08/19/93 4.85 0.00 994.82 0.96

10/25/93 5.05 0.00 994.62 -0.20
11/29/93 5.49 0.00 994.18 -0.44
03/10/94 5.98 0.00 993.69 -0.49
06/14/94 4.90 0.00 994.77 1.08
09/16/94 5.30 0.00 994.37 -0.40
12/13/94 5.81 0.00 993.86 -0.51
03/10/95 6.21 0.00 993.46 -0.40
06/07/95 4.71 0.00 994.96 1.50
09/27/95 5.35 0.00 994.32 -0.64 O, E, ppt
12/12/95 5.73 0.00 993.94 -0.38 O, E, ppt
03/18/96 5.85 0.00 993.82 -0.12 O, E, ppt
07/15/96 4.80 0.00 994.87 1.05 O, E, ppt
11/19/96 5.85 0.00 993.82 -1.05 O, E, ppt
01/29/97 5.89 0.00 993.78 -0.04 O, E, ppt
04/23/97 5.86 0.00 993.81 0.03 O, ppt
07/31/97 5.11 0.00 994.56 0.75 O
11/01/97 5.91 0.00 993.76 -0.80 O,E, ppt
05/22/98 5.11 0.00 994.56 0.80 O,E
11/30/98 5.64 0.00 994.03 -0.53 O
05/26/99 5.52 0.00 994.15 0.12
11/12/99 6.03 0.00 993.64 -0.51
05/18/00 5.81 0.00 993.86 0.22
11/02/00 6.33 0.00 993.34 -0.52
05/14/01 7.55 0.00 992.12 -1.22

3101.07 05/09/02 6.58 0.00 3094.49 -0.97
06/28/02 5.91 0.00 3095.16 0.67
05/22/03 6.43 0.00 3094.64 -0.52
05/04/04 6.51 0.00 3094.56 -0.08
05/31/05 5.94 0.00 3095.13 0.57
05/31/06 6.14 0.00 3094.93 -0.20
01/18/07 6.83 0.00 3094.24 -0.69

M-2 04/23/93 8.96 0.00 990.25 NA
999.21 08/19/93 7.33 0.00 991.88 1.63

10/25/93 8.47 0.00 990.74 -1.14
11/29/93 8.64 0.00 990.57 -0.17
03/10/94 8.97 0.00 990.24 -0.33
06/14/94 7.12 0.00 992.09 1.85
09/16/94 8.72 0.00 990.49 -1.60
12/13/94 9.03 0.00 990.18 -0.31
03/10/95 9.11 0.00 990.10 -0.08
06/07/95 5.88 0.00 993.33 3.23
09/27/95 8.10 0.00 991.11 -2.22
12/12/95 8.84 0.00 990.37 -0.74 O
03/18/96 8.69 0.00 990.52 0.15
07/15/96 5.56 0.00 993.65 3.13 Fe
11/19/96 8.76 0.00 990.45 -3.20 O, E
01/29/97 8.63 0.00 990.58 0.13 O, E, Fe
04/23/97 8.54 0.00 990.67 0.09 O
07/31/97 6.71 0.00 992.50 1.83
11/01/97 8.80 0.00 990.41 -2.09
05/22/98 7.98 0.00 991.23 0.82
11/30/98 9.24 0.00 989.97 -1.26
05/26/99 6.83 0.00 992.38 2.41
11/12/99 9.48 0.00 989.73 -2.65
05/18/00 8.80 0.00 990.41 0.68
11/02/00 9.60 0.00 989.61 -0.80
05/14/01 10.87 0.00 988.34 -1.27

3100.33 05/09/02 9.72 0.00 3090.61 -1.15
06/28/02 6.97 0.00 3093.36 2.75
05/22/03 8.84 0.00 3091.49 -1.87
05/04/04 9.82 0.00 3090.51 -0.98
05/31/05 7.20 0.00 3093.13 2.62
05/31/06 7.09 0.00 3093.24 0.11
01/18/07 10.28 0.00 3090.05 -3.19
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Table 1
Groundwater Elevation Data 

Yale Tank Farm
Billings, Montana

Well ID and Casing 
Elevation1 Date

Depth to 
Groundwater        

(feet)

Free Product 
Thickness          

(feet)

Groundwater 
Elevation (1) 

(corrected for free 
product)(2)               

(feet amsl)(1)

Groundwater 
Elevation Difference 
from Previous Event  

(feet)

Observations

M-3 04/23/93 9.43 0.00 989.39 NA
998.82 08/19/93 7.71 0.00 991.11 1.72

10/25/93 8.77 0.00 990.05 -1.06
11/29/93 9.35 0.00 989.47 -0.58
03/10/94 9.53 0.00 989.29 -0.18
06/14/94 7.46 0.00 991.36 2.07
09/16/94 9.52 0.00 989.30 -2.06
12/13/94 9.64 0.00 989.18 -0.12
03/10/95 9.63 0.00 989.19 0.01
06/07/95 5.29 0.00 993.53 4.34
09/27/95 8.76 0.00 990.06 -3.47
12/12/95 9.50 0.00 989.32 -0.74 O, Fe
03/18/96 9.12 0.00 989.70 0.38
07/15/96 5.54 0.00 993.28 3.58 O
11/19/96 9.15 0.00 989.67 -3.61 O,E
01/29/97 9.22 0.00 989.60 -0.07 O, E
04/23/97 8.93 0.00 989.89 0.29
07/31/97 6.99 0.00 991.83 1.94
11/01/97 9.25 0.00 989.57 -2.26
05/22/98 7.54 0.00 991.28 1.71
11/30/98 9.85 0.00 988.97 -2.31
05/26/99 6.55 0.00 992.27 3.30
11/12/99 10.03 0.00 988.79 -3.48
05/18/00 9.18 0.00 989.64 0.85
11/02/00 10.07 0.00 988.75 -0.89
05/14/01 11.50 0.00 987.32 -1.43

3099.94 05/09/02 10.12 0.00 3089.82 -1.38
06/28/02 6.75 0.00 3093.19 3.37
05/22/03 9.11 0.00 3090.83 -2.36
05/04/04 10.31 0.00 3089.63 -1.20
05/31/05 7.05 0.00 3092.89 3.26
05/31/06 6.84 0.00 3093.10 0.21

M-4 04/23/93 7.65 0.00 990.39 NA
998.04 08/19/93 5.55 0.00 992.49 2.10

10/25/93 6.75 0.00 991.29 -1.20
11/29/93 7.34 0.00 990.70 -0.59
03/10/94 8.05 0.00 989.99 -0.71
06/14/94 5.58 0.00 992.46 2.47
09/16/94 7.64 0.00 990.40 -2.06
12/13/94 7.95 0.00 990.09 -0.31
03/10/95 8.19 0.00 989.85 -0.24
06/07/95 6.72 0.00 991.32 1.47
09/27/95 6.90 0.00 991.14 -0.18 O, Fe
12/12/95 7.84 0.00 990.20 -0.94 O, Fe
03/18/96 7.77 0.00 990.27 0.07 O, Fe
07/15/96 4.03 0.00 994.01 3.74 O, Fe
11/19/96 7.39 0.00 990.65 -3.36 O,E, Bio
01/29/97 7.21 0.00 990.83 0.18 O,E, Bio, Fe
04/23/97 6.99 0.00 991.05 0.22 O, Fe
07/31/97 4.65 0.00 993.39 2.34 O
11/01/97 7.21 0.00 990.83 -2.56 O, Fe
05/22/98 6.54 0.00 991.50 0.67 O
11/30/98 7.77 0.00 990.27 -1.23 O
05/26/99 5.51 0.00 992.53 2.26 O
11/12/99 7.97 0.00 990.07 -2.46 O

998.28 02/11/00 8.45 0.00 989.83 -0.24 O
05/18/00 7.23 0.00 991.05 1.22 O
11/02/00 8.16 0.00 990.12 -0.93
05/14/01 9.62 0.00 988.66 -1.46

3099.18 05/09/02 8.30 0.00 3090.88 -1.32
06/28/02 5.46 0.00 3093.72 2.84
05/22/03 7.36 0.00 3091.82 -1.90
05/04/04 8.33 0.00 3090.85 -0.97
05/31/05 5.78 0.00 3093.40 2.55
05/31/06 5.77 0.00 3093.41 0.01
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Table 1
Groundwater Elevation Data 

Yale Tank Farm
Billings, Montana

Well ID and Casing 
Elevation1 Date

Depth to 
Groundwater        

(feet)

Free Product 
Thickness          

(feet)

Groundwater 
Elevation (1) 

(corrected for free 
product)(2)               

(feet amsl)(1)

Groundwater 
Elevation Difference 
from Previous Event  

(feet)

Observations

M-5 04/23/93 8.17 0.00 991.50 NA
999.67 08/19/93 6.23 0.00 993.44 1.94 S

10/25/93 7.23 0.00 992.44 -1.00
11/29/93 7.75 0.01 991.92 -0.52
03/10/94 8.21 1.00 991.66 -0.26
06/14/94 8.21 1.42 991.74 0.08
09/16/94 10.40 5.25 990.32 -1.42
12/13/94 10.02 0.50 989.75 -0.57
03/10/95 10.25 3.33 990.09 0.34
06/07/95 5.43 1.17 994.47 4.39
09/27/95 9.68 0.90 990.17 -4.30 O, Fe
12/12/95 13.09 0.01 986.58 -3.59 O, Fe
03/18/96 14.41 0.00 985.26 -1.32 S, O, Fe

995.97 07/15/96 7.44 0.00 988.53 3.27 S, O, Fe
11/19/96 7.80 0.00 988.17 -0.36 S, O, E, Bio
01/29/97 7.44 0.00 988.53 0.36 S, O, E, Bio, Fe
04/23/97 5.27 0.01 990.70 2.17 O, Fe
07/31/97 5.51 0.01 990.46 -0.24 O
05/22/98 5.04 0.00 990.93 0.47 S, O
11/30/98 5.94 0.00 990.03 -0.90 S, O
05/26/99 4.52 0.00 991.45 1.42 S, O
11/12/99 6.15 0.00 989.82 -1.63 S, O

997.48 02/11/00 6.50 0.00 990.98 1.16 S, O
05/18/00 5.70 0.00 991.78 0.80 S, O
11/02/00 6.35 0.00 991.13 -0.65 O,ppt
05/14/01 6.86 0.00 990.62 -0.51 O,ppt

3098.61 05/09/02 6.57 0.00 3092.04 -0.29 O,ppt
06/28/02 4.38 0.00 3094.23 2.19 O,ppt
05/22/03 5.82 0.00 3092.79 -1.44 O,ppt
05/04/04 6.51 0.00 3092.10 -0.69 O,ppt
05/31/05 4.65 0.00 3093.96 1.86
05/31/06 4.79 0.00 3093.82 -0.14 ppt

M-6 04/23/93 8.19 0.00 991.89 NA
1000.08 08/19/93 6.30 0.00 993.78 1.89

10/25/93 7.29 0.00 992.79 -0.99 S
11/29/93 7.76 0.00 992.32 -0.47
03/10/94 8.48 0.00 991.60 -0.72
06/14/94 6.92 0.00 993.16 1.56
09/16/94 8.38 0.00 991.70 -1.46
12/13/94 8.42 0.00 991.66 -0.04
03/10/95 8.76 0.00 991.32 -0.34
06/07/95 6.27 0.00 993.81 2.49
09/27/95 7.60 0.00 992.48 -1.33 O, Fe
12/12/95 8.53 0.00 991.55 -0.93 O, Fe
03/18/96 8.58 0.00 991.50 -0.05 O, Fe
07/15/96 5.02 0.00 995.06 3.56 O, Fe
11/19/96 7.88 0.00 992.20 -2.86 O, E
01/29/97 7.53 0.00 992.55 0.35 O, E
04/23/97 7.47 0.00 992.61 0.06 O
07/31/97 5.44 0.00 994.64 2.03 O
10/31/97 7.72 0.00 992.36 -2.28  S, Mud/silt to 7.8 ft.
05/22/98 NM NA NA NA  Mud/silt to 6.9 ft.
11/30/98 NM NA NA NA  Mud/silt to 6.4 ft.
05/26/99 NM NA NA NA  Mud/silt to 6.7 ft.
11/12/99 8.27 0.00 991.81 NA
02/11/00 8.54 0.00 991.54 -0.27
05/18/00 8.02 0.00 992.06 0.52
11/02/00 8.60 0.00 991.48 -0.58
05/14/01 8.81 0.00 991.27 -0.21

3101.2 05/09/02 8.71 0.00 3092.49 -0.10
06/28/02 6.82 0.00 3094.38 1.89
05/22/03 8.90 0.00 3092.30 -2.08
05/04/04 dry NA NA NA
05/31/05 dry NA NA NA
05/31/06 dry NA NA NA

N:\TYPING\ENV-FAC\9750246A\YTF 2007 GMR Tables Page 3 of 5



Table 1
Groundwater Elevation Data 

Yale Tank Farm
Billings, Montana

Well ID and Casing 
Elevation1 Date

Depth to 
Groundwater        

(feet)

Free Product 
Thickness          

(feet)

Groundwater 
Elevation (1) 

(corrected for free 
product)(2)               

(feet amsl)(1)

Groundwater 
Elevation Difference 
from Previous Event  

(feet)

Observations

M-7 04/23/93 7.69 0.00 993.76 NA
1001.45 08/19/93 6.33 0.00 995.12 1.36 S

10/25/93 6.97 0.00 994.48 -0.64
11/29/93 7.27 0.00 994.18 -0.30
03/10/94 7.88 0.00 993.57 -0.61
06/14/94 6.44 0.00 995.01 1.44
09/16/94 7.12 0.00 994.33 -0.68
12/13/94 7.76 0.00 993.69 -0.64
03/10/95 8.08 0.00 993.37 -0.32
06/07/95 6.33 0.00 995.12 1.75
09/27/95 7.06 0.00 994.39 -0.73
12/12/95 7.31 0.00 994.14 -0.25 O, Fe
03/18/96 7.18 0.00 994.27 0.13 O, Fe
07/15/96 5.67 0.00 995.78 1.51 O, Fe
11/19/96 7.60 0.00 993.85 -1.93 O,E
01/29/97 7.45 0.00 994.00 0.15 O,E
04/23/97 7.21 0.00 994.24 0.24 O
07/31/97 5.81 0.00 995.64 1.40 O
11/01/97 7.39 0.00 994.06 -1.58 O, Fe
05/22/98 7.01 0.00 994.44 0.38 O
11/30/98 7.52 0.00 993.93 -0.51
05/26/99 7.14 0.00 994.31 0.38
11/12/99 7.69 0.00 993.76 -0.55
02/11/00 7.81 0.00 993.64 -0.12 O
05/18/00 7.62 0.00 993.83 0.19
11/02/00 8.01 0.00 993.44 -0.39
05/14/01 9.25 0.00 992.20 -1.24

3102.58 05/09/02 8.28 0.00 3094.30 -0.97
06/28/02 7.31 0.00 3095.27 0.97
05/22/03 7.94 0.00 3094.64 -0.63
05/04/04 8.23 0.00 3094.35 -0.29
05/31/05 7.41 0.00 3095.17 0.82
05/31/06 7.52 0.00 3095.06 -0.11

M-8 05/09/02 10.00 0.00 3093.13 NA
3103.13 06/28/02 8.51 0.00 3094.62 1.49

05/22/03 9.46 0.00 3093.67 -0.95
05/04/04 9.88 0.00 3093.25 -0.42
05/31/05 8.70 0.00 3094.43 1.18
05/31/06 8.86 0.00 3094.27 -0.16

M-9 05/04/04 8.99 0.00 3092.88 O,ppt
3101.87 05/31/05 7.65 0.00 3094.22 1.34

05/31/06 7.80 0.00 3094.07 -0.15
01/18/07 9.21 0.00 3092.66 -1.41

RW-1A 11/19/96 8.82 0.00 993.06 NA O,E
1001.88 01/29/97 8.48 0.00 993.40 0.34 O,E

04/23/97 8.45 0.00 993.43 0.03 O
07/31/97 6.87 0.00 995.01 1.58 O
10/31/97 8.62 0.00 993.26 -1.75 S, O
05/22/98 8.25 0.00 993.63 0.37
11/30/98 8.96 0.00 992.92 -0.71
05/26/99 8.26 0.00 993.62 0.70
11/12/99 9.01 0.00 992.87 -0.75
05/18/00 8.85 0.00 993.03 0.16
11/02/00 NM NA NA NA

3103.02 05/09/02 NM NA NA NA
06/28/02 NM NA NA NA
05/22/03 NM NA NA NA
05/04/04 NM NA NA NA
05/31/05 NM NA NA NA
05/31/06 8.61 0.00 3094.41
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Table 1
Groundwater Elevation Data 

Yale Tank Farm
Billings, Montana

Well ID and Casing 
Elevation1 Date

Depth to 
Groundwater        

(feet)

Free Product 
Thickness          

(feet)

Groundwater 
Elevation (1) 

(corrected for free 
product)(2)               

(feet amsl)(1)

Groundwater 
Elevation Difference 
from Previous Event  

(feet)

Observations

PZ-1 03/10/94 6.62 0.00 992.59 NA
999.21 06/14/94 5.54 0.00 993.67 1.08

09/16/94 6.38 0.00 992.83 -0.84
12/13/94 6.69 0.00 992.52 -0.31
03/10/95 7.09 0.00 992.12 -0.40
06/07/95 4.96 0.00 994.25 2.13
09/27/95 6.03 0.00 993.18 -1.07
12/12/95 6.63 0.00 992.58 -0.60 S, O
03/18/96 6.43 0.00 992.78 0.20 S, O, ppt
07/15/96 3.73 0.00 995.48 2.70
11/19/96 6.57 0.00 992.64 -2.84
01/29/97 6.22 0.00 992.99 0.35 O, E, ppt
04/23/97 6.11 0.00 993.10 0.11 O
07/31/97 4.40 0.00 994.81 1.71 O
10/31/97 6.34 0.00 992.87 -1.94 O, ppt
05/22/98 5.99 0.00 993.22 0.35 O
11/30/98 6.63 0.00 992.58 -0.64
05/26/99 5.87 0.00 993.34 0.76
11/12/99 6.97 0.00 992.24 -1.10 ppt
02/11/00 6.98 0.00 992.23 -0.01 O, ppt
05/18/00 6.58 0.00 992.63 0.40
11/02/00 7.02 0.00 992.19 -0.44 O
05/14/01 8.23 0.00 990.98 -1.21 O

3100.34 05/09/02 7.30 0.00 3093.04 0.25
06/28/02 5.81 0.00 3094.53 1.49
05/22/03 6.42 0.00 3093.92 -0.61
05/04/04 7.20 0.00 3093.14 -0.78

PZ-2 03/10/94 7.58 0.01 990.49 NA
998.07 06/14/94 5.28 0.01 992.79 2.30

09/16/94 6.98 0.00 991.09 -1.70
12/13/94 7.26 0.00 990.81 -0.28
03/10/95 7.53 0.00 990.54 -0.27 S
06/07/95 5.83 0.00 992.24 1.70 S
09/27/95 6.27 0.00 991.80 -0.44
12/12/95 7.50 0.01 990.57 -1.23
03/18/96 7.43 0.00 990.64 0.07 S
07/15/96 4.16 0.00 993.91 3.27
07/15/96 6.78 0.00 991.29 -2.62
01/29/97 6.22 0.00 991.85 0.56
04/23/97 6.25 0.01 991.82 -0.03
07/31/97 4.30 0.00 993.77 1.95
11/01/97 6.47 0.00 991.60 -2.17 S
05/22/98 5.73 0.00 992.34 0.74
11/30/98 6.77 0.00 991.30 -1.04
05/26/99 5.40 0.00 992.67 1.37
11/12/99 7.09 0.00 990.98 -1.69 S, O
02/11/00 7.44 0.00 990.63 -0.35 S, O
05/18/00 6.36 0.00 991.71 1.08 S, O, ppt
11/02/00 7.29 0.00 990.78 -0.93 O, ppt
05/14/01 8.44 0.00 989.63 -1.15 O, ppt

3099.39 05/09/02 7.53 0.00 3091.86 -0.91
06/28/02 5.38 0.00 3094.01 2.15
05/22/03 6.77 0.00 3092.62 -1.39
05/04/04 7.49 0.00 3091.90 -0.72
05/31/05 5.68 0.00 3093.71 1.81
05/31/06 5.76 0.00 3093.63 -0.08

NOTES:
(1)  Measured point surveyed relative to an arbitrary benchmark through May 2001.  All wells surveyed S = Sheen with product thickness less than 0.01
relative to USGS datum August 9, 2002, after which elevations are above mean sea level O = hydrocarbon odor
(2)  Corrected for product specific gravity of = 0.8 E = suspended or emulsified product
NM = not measured Fe = suspended iron (yellow or orange tint)
NA = not applicable ppt = black sulfide precipitate and/or hydrogen sulfide odor

Piezometer Abandoned
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Table 2
Volatile Petroleum Hydrocarbon (VPH) Data 

Yale Tank Farm
Billings, Montana

(Concentrations in micrograms per liter)
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NE 5 1,000 700 10,000 NE 30 100 400 400 50

M-1 04/23/93 13,000 0.5 62 43 190 295.5 NA NA NA NA NA
08/19/93 2,900 3.0 16 18 39 76.0 NA NA NA NA NA
11/29/93 18,000 <2.0 14 24 21 59.0 NA NA NA NA NA
03/10/94 2,000 <1.0 18 19 4 41.0 NA NA NA NA NA
06/14/94 900 54 290 160 570 1074 NA NA NA NA NA
09/16/94 7,000 <25 <25 <25 <25 0.0 NA NA NA NA NA
12/13/94 3,000 1.0 <1 1.0 <1 2.0 NA NA NA NA NA
03/10/95 3,000 <1 <1 19 3.0 22.0 NA NA NA NA NA
06/07/95 NA 3.0 57 170 240 470.0 NA NA NA NA NA
09/27/95 8,100 <0.5 <0.5 17 <0.5 17.0 NA NA NA NA NA
12/14/95 6,600 1.9 <0.5 2.2 <0.5 4.1 NA NA NA NA NA
03/18/96 FP FP FP FP FP NA NA NA NA NA NA
07/15/96 7,600 2.0 <0.5 29 98 129.0 NA NA NA NA NA
11/19/96 NA <1 <1 <1 <1 0.0 NA NA NA NA NA
01/29/97 NA <2.5 <2.5 <2.5 <2.5 0.0 NA NA NA NA NA
04/23/97 NA 1.3 <0.5 <0.5 <0.5 1.3 NA NA NA NA NA
07/31/97 NA <1.2 <1.2 <1.2 <1.2 0.0 NA NA NA NA NA
10/31/97 NA 1 <1 23 <1 24.0 NA NA NA NA NA
05/26/98 NA <1.2 <1.2 <1.2 <1.2 0.0 NA NA NA NA NA
11/30/98  NA <1.0 <1.0 6.1 <1.0 6.1 NA NA NA NA NA

M-2 04/23/93 1,500 <0.5 <0.5 <0.5 <1.0 <2.5 NA NA NA NA NA
08/19/93 <500 <0.5 <0.5 <0.5 <0.5 <2 NA NA NA NA NA
11/29/93 <500 <1.0 <1.0 3.0 <3.0 3.0 NA NA NA NA NA
03/10/94 800 <1.0 <1.0 1.0 <3.0 1.0 NA NA NA NA NA
06/14/94 700 <1.0 <1.0 <1.0 <3.0 <6 NA NA NA NA NA
09/16/94 2,000 <1.0 <1.0 <1.0 <1.0 <4 NA NA NA NA NA
12/13/94 NA NA NA NA NA NA NA NA NA NA NA
03/10/95 NA NA NA NA NA NA NA NA NA NA NA
06/07/95 NA <1 <1 <1 <3 <6 NA NA NA NA NA
09/27/95 NA NA NA NA NA NA NA NA NA NA NA
12/14/95 2,800 22.0 <0.5 <0.5 <0.5 22.0 NA NA NA NA NA
07/15/96 610 <1 <1 <1 <3 <6 NA NA NA NA NA
01/29/97 NA 26.0 <0.5 <0.5 <0.5 26.0 NA NA NA NA NA
07/31/97 NA <0.5 <0.5 <0.5 <0.5 <2 NA NA NA NA NA

MDEQ RBSLA
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Table 2
Volatile Petroleum Hydrocarbon (VPH) Data 

Yale Tank Farm
Billings, Montana

(Concentrations in micrograms per liter)
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NE 5 1,000 700 10,000 NE 30 100 400 400 50MDEQ RBSLA

M-3 04/23/93 820 <0.5 <0.5 1.2 2.5 3.7 NA NA NA NA NA
08/19/93 500 <0.5 <0.5 <0.5 <0.5 <2 NA NA NA NA NA
11/29/93 700 <1.0 <1.0 <1.0 <3.0 <3 NA NA NA NA NA
03/10/94 600 <1.0 <1.0 1.0 <3.0 1.0 NA NA NA NA NA
06/14/94 <500 <1.0 <1.0 <1.0 <3.0 <6 NA NA NA NA NA
09/16/94 1,000 <1.0 <1.0 <1.0 <1.0 <4 NA NA NA NA NA
12/13/94 NA NA NA NA NA NA NA NA NA NA NA
03/10/95 NA NA NA NA NA NA NA NA NA NA NA
06/07/95 NA <1 <1 <1 <3 <6 NA NA NA NA NA
09/27/95 NA NA NA NA NA NA NA NA NA NA NA
12/14/95 1,300 <0.5 <0.5 <0.5 <0.5 <2 NA NA NA NA NA
07/15/96 890 <0.5 <0.5 <0.5 <0.5 <2 NA NA NA NA NA
01/29/97 NA <0.5 <0.5 <0.5 <0.5 <2 NA NA NA NA NA
07/31/97 NA <0.5 <0.5 <0.5 <0.5 <2 NA NA NA NA NA

M-4 04/23/93 15,000 <0.5 0.7 1.1 3.8 5.6 NA NA NA NA NA
08/19/93 1,000 0.5 <0.5 <0.5 <0.5 0.5 NA NA NA NA NA
11/29/93 7,000 <1.0 <1.0 <1.0 <3.0 <6 NA NA NA NA NA
03/10/94 2,000 <1.0 <1.0 <1.0 <3.0 <6 NA NA NA NA NA
06/14/94 600 <1.0 <1.0 <1.0 <3.0 <6 NA NA NA NA NA
09/16/94 1,000 <1.0 <1.0 <1.0 <1.0 <4 NA NA NA NA NA
03/10/95 1,000 <1 <1 <1 <3 <6 NA NA NA NA NA
06/07/95 NA <1 2.0 1.0 <3 3.0 NA NA NA NA NA
09/27/95 1,800 <0.5 <0.5 1.1 <0.5 1.1 NA NA NA NA NA
12/14/95 1,600 <0.5 <0.5 <0.5 <0.5 <2 NA NA NA NA NA
03/18/96 1,100 <0.5 <0.5 <0.5 0.6 0.6 NA NA NA NA NA
07/15/96 1,600 <0.5 <0.5 <0.5 <0.5 <2 NA NA NA NA NA
11/19/96 NA <0.5 <0.5 <0.5 <0.5 <2 NA NA NA NA NA
01/29/97 NA 1.0 <0.5 <0.5 <0.5 1.0 NA NA NA NA NA
04/23/97 NA 41 <0.5 <0.5 <0.5 41.0 NA NA NA NA NA
07/31/97 NA 2.2 <0.5 <0.5 <0.5 2.2 NA NA NA NA NA
11/01/97 NA 2 <0.5 <0.5 <0.5 2.0 NA NA NA NA NA
05/26/98 NA 1.4 <0.5 <0.5 <0.5 1.4 NA NA NA NA NA
11/30/98  NA <1.0 <1.0 <1.0 <1.0 <4 NA NA NA NA NA
06/10/99 NA <1 <1 1 <3 1.0 <2 6 <4000 <50 48
02/11/00 890 <1 <1 2 <3 2.0 <2 <2 <240 <210 54
05/14/01 52 <0.5 <0.5 0.65 <0.5 0.65 <2 1.3 <20 <20 <20
05/14/01 67 <0.5 <0.5 0.65 <0.5 0.65 <2 1.3 <20 <20 23
05/09/02 45 <0.5 <0.5 0.68 <0.5 0.68 <2 1.3 <20 <20 <20
05/22/03 <200 <1 <1 <1 <3 <6 <2 <2 <100 <100 <20
05/04/04 <200 <1 <1 1 <3 1.0 <2 <5 <100 <100 <20
05/31/05 41.5 J <0.5 <0.5 <0.5 <1 <2.5 <2 1.18 J <50 23.6 J <20
05/31/06 46.4 J <0.5 <0.5 <0.5 1.38 J 1.38 J <2 1.61 J <50 <20 <20
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Table 2
Volatile Petroleum Hydrocarbon (VPH) Data 

Yale Tank Farm
Billings, Montana

(Concentrations in micrograms per liter)
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NE 5 1,000 700 10,000 NE 30 100 400 400 50MDEQ RBSLA

M-5 04/23/93 13,000 <0.5 <0.5 <0.5 <1.0 <2.5 NA NA NA NA NA
08/19/93 35,000 <0.5 <0.5 <0.5 <0.5 <2 NA NA NA NA NA
11/29/93 21,000 12 <1.0 <1.0 <3.0 12.0 NA NA NA NA NA

 03/17/94 NA <1 <1 <1 <3.0 <6 NA NA NA NA NA
06/14/94 NA 56 <1 4 23 83.0 NA NA NA NA NA
09/16/94 NA 91 1.0 9 16 117.0 NA NA NA NA NA
01/04/95 NA 131 <1 2 <3.0 133.0 NA NA NA NA NA
03/10/95 NA 130 68 19 61 278.0 NA NA NA NA NA
06/07/95 NA 28 <1 3 5 36.0 NA NA NA NA NA
09/27/95 NA 54 1.2 4.8 6.5 66.5 NA NA NA NA NA
11/27/95 NA 30 2.0 <1 <3 32.0 NA NA NA NA NA
12/14/95 2,700 NA NA NA NA NA NA NA NA NA NA
02/02/96 NA 560 34 23 47 664.0 NA NA NA NA NA
03/18/96 1,900 570 12 72 110 764.0 NA NA NA NA NA
07/15/96 11,000 220 <0.5 39 20 279.0 NA NA NA NA NA
11/19/96 NA 190 <2.5 <2.5 3.1 193.1 NA NA NA NA NA
01/29/97 NA 230 <5.0 32 <5.0 262.0 NA NA NA NA NA
04/23/97 NA 100 <1.2 13 <1.2 113.0 NA NA NA NA NA
07/31/97 NA 71 <1.2 2.7 <1.2 73.7 NA NA NA NA NA
11/01/97 NA 94 <2.5 <2.5 <2.5 94.0 NA NA NA NA NA
05/26/98 NA 6.6 <0.5 <0.5 <0.5 6.6 NA NA NA NA NA
11/30/98  NA 2.4 <1.0 <1.0 <1.0 2.4 NA NA NA NA NA
06/10/99 NA <1 <1 <1 <3 <6 <2 <2 <240 <60 59
06/10/99 NA <1 <1 <1 <3 <6 <2 6 <240 <60 70
02/11/00 1,500 <1 <1 1 <3 <6 <2 5 <240 <100 90
02/11/00 3,900 <1 <1 <1 <3 <6 <2 5 <240 <100 73
05/18/00 14,000 <1 <1 1 <3 1.0 <2 6 <240 <100 87
11/02/00 85 <0.5 <0.5 <0.5 <0.5 <2.0 <2 4.2 <20 <20 20
05/14/01 79 <0.5 <0.5 <0.5 <0.5 <2.0 <2 4 <20 <20 <20
06/28/02 67 <0.5 <0.5 <0.5 <0.5 <2.0 <2 3.2 <20 <20 <20
05/22/03 <200 <1 <1 <1 <3 <6 <2 7 <100 <100 <20
05/04/04 <200 <1 <1 <1 <3 <6 <2 9 <100 <100 <20
05/31/05 <20 <0.5 <0.5 <0.5 <1 <2.5 <2 <1 <50 <20 <20
05/31/06 <20 <0.5 <0.5 <0.5 <1 <2.5 <2 2.28 J <50 <20 <20
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Table 2
Volatile Petroleum Hydrocarbon (VPH) Data 

Yale Tank Farm
Billings, Montana

(Concentrations in micrograms per liter)
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NE 5 1,000 700 10,000 NE 30 100 400 400 50MDEQ RBSLA

M-6 04/23/93 1,100 <0.5 <0.5 <0.5 <1.0 <2.5 NA NA NA NA NA
08/19/93 500 140 0.7 0.7 <0.5 141.4 NA NA NA NA NA
11/29/93 <500 <1.0 <1.0 <1.0 <3.0 <6 NA NA NA NA NA
03/10/94 1,000 <1.0 <1.0 <1.0 <3.0 <6 NA NA NA NA NA
06/14/94 <500 580 <1.0 3 <3.0 583.0 NA NA NA NA NA
09/16/94 <500 93 <1.0 1 <1.0 94.0 NA NA NA NA NA
01/04/95 1,000 131 <1.0 <1.0 <3.0 131.0 NA NA NA NA NA
03/10/95 1,000 160 <1 <1 <3 160.0 NA NA NA NA NA
06/07/95 360 <1 1 <3 361.0 NA NA NA NA NA
09/27/95 740 28 <0.5 <0.5 <0.5 28.0 NA NA NA NA NA
12/14/95 1,400 210 590 <0.5 <0.5 800.0 NA NA NA NA NA
03/18/96 2,000 190 65 850 1900 3005 NA NA NA NA NA
07/15/96 950 64 <0.5 8.3 3.8 76.1 NA NA NA NA NA
11/19/96 NA 570 20 100 <12 690.0 NA NA NA NA NA
01/29/97 NA 890 <25 130 <25 1020.0 NA NA NA NA NA
04/23/97 NA 1100 <1.2 90 <1.2 1190.0 NA NA NA NA NA
07/31/97 NA 4.9 <0.5 <0.5 <0.5 4.9 NA NA NA NA NA
11/01/97
06/10/99
02/11/00 <540 <1 <1 <1 <3 <6 <2 <2 <240 <100 <50
05/18/00 690 <1 <1 <1 <3 <6 <2 <2 <240 <100 <60
11/03/00 39 <0.5 <0.5 <0.5 <0.5 <2 <2 <1 35 <20 <20
05/14/01 38 1.1 <0.5 <0.5 <0.5 1.1 <2 <1 39 <20 <20
06/28/02 32 <0.5 <0.5 <0.5 <0.5 <2.0 <2 <1 27 <20 <20
05/22/03 <200 <1 <1 <1 <3 <6 <2 <2 <100 <100 <20
05/04/04
05/31/05
05/31/06

Dry

Dry
Dry

Well Obstructed, Not Sampled
Well Obstructed, Not Sampled
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Table 2
Volatile Petroleum Hydrocarbon (VPH) Data 

Yale Tank Farm
Billings, Montana

(Concentrations in micrograms per liter)
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NE 5 1,000 700 10,000 NE 30 100 400 400 50MDEQ RBSLA

M-7 04/23/93 56,000 <0.5 <0.5 1.6 9.8 11.4 NA NA NA NA NA
08/19/93 500 <0.5 <0.5 <0.5 <0.5 <2 NA NA NA NA NA
11/29/93 33,000 <1.0 <1.0 <1.0 <3.0 <6 NA NA NA NA NA
03/10/94 8,000 <1.0 <1.0 <1.0 8 8.0 NA NA NA NA NA
06/14/94 4,800 <1.0 <1.0 <1.0 <3.0 <6 NA NA NA NA NA
09/16/94 3,000 <1.0 <1.0 <1.0 <3.0 <6 NA NA NA NA NA
12/13/94 2,000 <1.0 <1.0 <1.0 <1.0 <4 NA NA NA NA NA
03/10/95 3,000 <1 <1 <1 <3 <6 NA NA NA NA NA
06/07/95 NA <1 <1 <1 <3 <6 NA NA NA NA NA
09/27/95 10,000 <0.5 <0.5 <0.5 <0.5 <2 NA NA NA NA NA
12/14/95 11,000 <0.5 <0.5 <0.5 <0.5 <2 NA NA NA NA NA
03/18/96 4,900 <0.5 <0.5 <0.5 <0.5 <2 NA NA NA NA NA
07/15/96 3,000 <0.5 <0.5 <0.5 <0.5 <2 NA NA NA NA NA
10/11/96 NA <0.5 <0.5 <0.5 <0.5 <2 NA NA NA NA NA
04/23/97 NA <0.5 <0.5 <0.5 <0.5 <2 NA NA NA NA NA
07/31/97 NA <0.5 <0.5 <0.5 <0.5 <2 NA NA NA NA NA
11/01/97 NA <0.5 <0.5 <0.5 <0.5 <2 NA NA NA NA NA
05/26/98 NA <0.5 <0.5 <0.5 <0.5 <2 NA NA NA NA NA
11/30/98  NA <1.0 <1.0 <1.0 <1.0 <4 NA NA NA NA NA
06/10/99 NA <1 <1 <1 <3 <6 <2 <2 <240 <60 40
02/11/00 <530 <1 <1 <1 <3 <6 <2 <2 <240 <100 <50
06/28/02 23 <0.5 <0.5 <0.5 <0.5 <2.0 <2 <1 <20 <20 <20
05/22/03 <200 <1 <1 <1 <3 <6 <2 <2 <100 <100 <20
05/04/04 <200 <1 <1 <1 <3 <6 <2 <5 <100 <100 <20
05/31/05 <20 <0.5 <0.5 <0.5 <1 <2.5 <2 <1 <50 <20 <20
05/31/06 25 <0.5 <0.5 <0.5 <1 <2.5 <2 <1 <50 <20 <20

M-8 06/28/02 110 3.7 <0.5 4.0 4.7 12.4 <2.0 1.0 49 <20 34
06/28/02 100 3.5 <0.5 3.8 4.5 11.8 <2.0 1.1 49 <20 23
05/22/03 <200 2 <1 <1 <3 2.0 <2 <2 <100 <100 <20

05/22/03 D <200 3 <1 2 <3 5.0 <2 <2 <100 <100 <20
05/04/04 <200 1 <1 <1 <3 1.0 <2 <5 <100 <100 <20

05/04/04 D <200 2 <1 <1 <3 2.0 <2 <5 <100 <100 <20
05/31/05 <20 0.8 J <0.5 <0.5 <1 0.8 J <2 <1 <50 <20 <20

05/31/05 D <20 1.0 J <0.5 <0.5 <1 1.0 J <2 <1 <50 <20 <20
05/31/06 <20 <0.5 <0.5 <0.5 <1 <2.5 <2 <1 <50 <20 <20

M-9 05/04/04 <200 <1 <1 <1 <3 <6 <2 <5 <100 <100 <20
05/31/05 22 J 8.5 <0.5 <0.5 <1 8.5 <2 <1 <50 <20 <20
05/31/06 <20 <0.5 <0.5 <0.5 <1 <2.5 <2 <1 <50 <20 <20
5/31/06 D <20 <0.5 <0.5 <0.5 <1 <2.5 <2 <1 <50 <20 <20
01/18/07 <20 <0.5 <0.5 <0.5 <1 <2.5 <2 <1 <50 <20 <20
1/18/07 D <20 <0.5 <0.5 <0.5 <1 <2.5 <2 <1 <50 <20 <20
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Table 2
Volatile Petroleum Hydrocarbon (VPH) Data 

Yale Tank Farm
Billings, Montana

(Concentrations in micrograms per liter)
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NE 5 1,000 700 10,000 NE 30 100 400 400 50MDEQ RBSLA

RW1-1A 11/19/96 NA <1 3 35 38 76.0 NA NA NA NA NA

PZ-1 01/29/97 NA 6,700 590 560 410 8260.0 NA NA NA NA NA
04/23/97 NA 5,700 580 480 820 7580.0 NA NA NA NA NA
07/31/97 NA 350 74 51 130 605.0 NA NA NA NA NA
11/01/97 NA 5,700 880 600 1400 8580.0 NA NA NA NA NA
05/26/98 NA 2,800 390 320 560 4070.0 NA NA NA NA NA
11/30/98 NA 1,700 140 380 450 2670.0 NA NA NA NA NA
06/10/99 NA 2,500 160 540 360 3560.0 <30 <30 2,940 100 1,300
02/11/00 3,800 2,200 140 350 230 2920.0 <10 32 2,800 <100 1,000
05/18/00 3,800 2,100 63 340 89 2592.0 <10 <10 1,600 <100 650
05/18/00 3,500 2,100 65 340 91 2596.0 <10 <10 1,100 <100 650
11/02/00 4,400 1,600 93 290 110 2093.0 <20 22 1,800 210 490
05/14/01 3,800 1,100 31 170 52 1353.0 <2 14 2,100 380 300
06/28/02 840 220 <1.2 18 3.6 241.6 <5 7.1 450 <50 97
05/22/03 1,800 680 25 42 93 840 <2 11 860 <100 140
05/04/04 1,300 260 5 73 30 368 <2 4 850 <100 110

PZ-2 06/10/99 NA <1 <1 2 <3 2.0 <2 15 <240 80 200
02/11/00 1,900 <1 <1 2 <3 2.0 <2 15 <240 <100 230
05/18/00 800 <1 <1 2 <3 2.0 <2 15 <240 <100 200
11/02/00 1,800 <0.5 <0.5 2.3 4.6 6.9 <2 59 30 320 610
05/14/01 340 <0.5 <0.5 1.6 1.4 3.0 <2 14 32 62 110
06/28/02 480 <0.5 <0.5 1.0 1.9 2.9 <2 16 <20 76 140

    
RW-4 03/17/94 NA <1 <1 <1 90 90.0 NA NA NA NA NA

06/14/94 NA 360 380 51 340 1131.0 NA NA NA NA NA
09/16/94 NA 540 110 81 146 877.0 NA NA NA NA NA
12/13/94 NA 4,290 1,200 420 650 6560.0 NA NA NA NA NA
03/10/95 NA 480 310 62 320 1172.0 NA NA NA NA NA
06/07/95 NA 360 380 51 340 1131.0 NA NA NA NA NA
09/27/95 FP FP FP FP FP NA NA NA NA NA NA
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Table 2
Volatile Petroleum Hydrocarbon (VPH) Data 

Yale Tank Farm
Billings, Montana

(Concentrations in micrograms per liter)
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NE 5 1,000 700 10,000 NE 30 100 400 400 50MDEQ RBSLA

RW-5 05/12/94 NA <1 <1 <1 <3 <6 NA NA NA NA NA
05/31/94 NA <1 <1 <1 <3 <6 NA NA NA NA NA
06/14/94 NA <1 <1 <1 <3 <6 NA NA NA NA NA
09/16/94 NA 1.0 <1 <1 1.0 2.0 NA NA NA NA NA
12/13/94 NA 2.0 <1 <1 <1 2.0 NA NA NA NA NA
03/10/95 NA <1 <1 <1 <3 <6 NA NA NA NA NA
09/27/95 NA 1.6 <0.5 0.6 <0.5 2.2 NA NA NA NA NA

EffluentB 03/17/94 NA <1 <1 4.0 <3 4.0 NA NA NA NA NA
06/14/94 NA <1 <1 <1 <3 <6 NA NA NA NA NA
09/16/94 NA <1 <1 <1 <3 <6 NA NA NA NA NA
12/13/94 NA <1 <1 <1 <3 <6 NA NA NA NA NA
03/10/95 NA <1 <1 8.0 9.0 17.0 NA NA NA NA NA
06/07/95 NA 11.0 <1 4.0 6.0 21.0 NA NA NA NA NA
09/27/95 NA 6.5 <1 1.3 0.9 8.7 NA NA NA NA NA
11/27/95 NA <1 <1 <1 <3 <6 NA NA NA NA NA
02/02/96 NA 22 2.0 2.3 2.0 28.3 NA NA NA NA NA
03/18/96 NA 7.6 <0.5 1.1 2.4 11.1 NA NA NA NA NA
07/15/96 NA 0.8 <0.5 <0.5 <0.5 0.8 NA NA NA NA NA

NOTES:
A:  RBSL, Risk-Based Screening Level, Montana Tier 1 Risk-Based Corrective Action Guidance for Petroleum Releases , Montana Department of Environmental Quality, Helena, MT, October, 2003.
B:  Effluent from a pump and treat water treatment unit that operated at the site from 1993 to 1996.
NE:  RBSL not established.
J: Value is between method detection limit and practical quantitation limit and is considered an estimated concentration.
Bold text indicates exceedance of Risk Based Screening Levels .
NA:  Parameter not analyzed.
Prior to the 2/11/00 monitoring event, samples were analyzed for BTEX according to EPA Method 602 or 8020.  Since the 2/11/00 monitoring event, samples have been analyzed for volatile petroleum 
     hydrocarbons (VPH) according to Massachusetts DEQ Method.
D = duplicate
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Table 3
Extractable Petroleum Hydrocarbon (EPH) Data 

Yale Tank Farm
Billings, Montana

(Concentrations in micrograms per liter)
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300C NE 420 2,100 0.48 0.48 4.79 0.048 48 0.048 280 280 0.044 100 960 400 1,000 300

M-4 6/10/1999 NA NA <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <50 200 NA
2/11/2000 NA 890 <21 <21 <10 <21 <21 <10 <21 <10 <10 <21 <21 <21 <21 <210 <420 <260
5/14/2001 NA 520 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
5/14/2001 NA 520 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
5/9/2002 NA <520 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
5/22/2003 NA 900 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
5/4/2004 NA 710 NA NA NA NA NA NA NA NA NA NA NA NA NA <190 <190 <190
5/31/2005 2,200 1,500 NA NA NA NA NA NA NA NA NA NA NA NA NA <60 <100 1,500
5/31/2006 1,500 84 NA NA NA NA NA NA NA NA NA NA NA NA NA 34 <48 50

M-5 6/10/1999 NA NA <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 230 <50 NA
2/11/2000 NA 4,500 <21 <21 <10 <21 <21 <10 <21 <10 <10 <21 <21 <21 <21 <210 <420 <260
2/11/2000 NA 3,900 <21 <21 <10 <21 <21 <10 <21 <10 <10 <21 <21 <21 <21 <210 <420 <260
5/18/2000 NA 14,000 <10 <10 <10 <10 <10 <20 <10 <20 <10 <10 <10 <10 <10 <204 <407 320
11/2/2000 NA <500 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <500 <500 <500
5/14/2001 NA 2,300 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <510 <510 <510
5/9/2002 NA 1,100 72 72 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <520 <520 <520
5/22/2003 NA 3,800 <16 <16 <16 <16 <16 <16 <16 <16 <16 <16 <16 <16 <16 <220 <220 <220
5/4/2004 NA 2,200 NA NA NA NA NA NA NA NA NA NA NA NA NA <200 <200 <200
5/13/2005 1,800 <50 NA NA NA NA NA NA NA NA NA NA NA NA NA 41 <50 <40
5/31/2006 2,200 270 NA NA NA NA NA NA NA NA NA NA NA NA NA 160 <48 110

M-6 6/10/1999 NA
2/11/2000 NA <540 <21 <21 <11 <21 <21 <11 <21 <11 <11 <21 <21 <21 <21 <240 <430 <250
5/18/2000 NA 690 <10 <10 <10 <10 <10 <20 <10 <20 <10 <10 <10 <10 <10 <200 <400 <270
11/3/2000 NA <500 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
5/14/2001 NA <510 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
5/9/2002 NA <520 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
5/22/2003 NA 600 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
5/4/2004
5/31/2005
5/31/2006

M-7 6/10/1999 NA NA <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <50 <50 NA
2/11/2000 NA <530 <21 <21 <10 <21 <21 <10 <21 <10 <10 <21 <21 <21 <21 <210 <420 <260
5/22/2003 NA 1,100 <15 <15 <15 <15 <15 <15 <15 <15 <15 <15 <15 <15 <15 <200 <200 <200
5/4/2004 NA 800 NA NA NA NA NA NA NA NA NA NA NA NA NA <190 <190 48J
5/31/2005 4,300 140 NA NA NA NA NA NA NA NA NA NA NA NA NA 55 <50 81
5/31/2006 1,900 35 NA NA NA NA NA NA NA NA NA NA NA NA NA 35 <48 <38

Dry

well obstructed; not sampled

MDEQ RBSLA

Dry

Dry
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Table 3
Extractable Petroleum Hydrocarbon (EPH) Data 

Yale Tank Farm
Billings, Montana

(Concentrations in micrograms per liter)
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300C NE 420 2,100 0.48 0.48 4.79 0.048 48 0.048 280 280 0.044 100 960 400 1,000 300MDEQ RBSLA

M-8 5/9/2002 NA <520 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
5/9/2002 NA <510 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
5/22/2003 NA <480 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

5/22/2003 D NA <480 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
5/4/2004 NA 280 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

5/4/2004 D NA 220 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
5/31/2005 980 <50 NA NA NA NA NA NA NA NA NA NA NA NA NA <30 <50 <40
5/31/05 D 780 <50 NA NA NA NA NA NA NA NA NA NA NA NA NA <30 <50 <40
5/31/2006 860 35 NA NA NA NA NA NA NA NA NA NA NA NA NA 35 <48 <38

M-9 5/4/2004 NA 220 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
5/31/2005 940 <50 NA NA NA NA NA NA NA NA NA NA NA NA NA <30 <50 <40
5/31/2006 930 34 NA NA NA NA NA NA NA NA NA NA NA NA NA 34 <48 <38

5/31/2006 D 890 29 NA NA NA NA NA NA NA NA NA NA NA NA NA 29 <48 <38
1/18/2007 880 <30 NA NA NA NA NA NA NA NA NA NA NA NA NA <31 <52 <42
1/18/07 D 800 <30 NA NA NA NA NA NA NA NA NA NA NA NA NA <29 <49 <39

PZ-1 6/10/1999 NA NA <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 26 <10 390 <50 NA
2/11/2000 NA 3,800 <21 <21 <10 <21 <21 <10 <21 <10 <10 <21 <21 <21 <21 <210 <420 <260
5/18/2000 NA 3,800 <10 <10 <10 <10 <10 <20 <10 <20 <10 <10 <10 <10 <10 <200 <410 <250
5/18/2000 NA 3,500 <10 <10 <10 <10 <10 <20 <10 <20 <10 <10 <10 <10 <10 <210 <410 <260
11/2/2000 NA 740 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 610 <500 <500
5/14/2001 NA 3,900 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 940 <500 <500
5/9/2002 NA 1,900 68 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <520 <520 <520
5/22/2003 NA 3,700 <15 <15 <15 <15 <15 <15 <15 <15 <15 <15 <15 <15 <15 <200 <200 <200
5/4/2004 NA 2,300 NA NA NA NA NA NA NA NA NA NA NA NA NA <190 <190 48J

PZ-2 6/10/1999 NA NA <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 4,600 940 NA
2/11/2000 NA 1,900 <21 <21 <11 <21 <21 <11 <21 <11 <11 <21 <21 <21 <21 700 <420 <260
5/18/2000 NA 8,000 <10 <10 <10 <10 <10 <20 <10 <20 <10 <10 <10 <10 <10 <200 <410 <410
11/2/2000 NA 10,000 <10 <10 <10 <10 <10 <10 <10 <10 <10 34 <10 <10 <10 7,400 1,100 1,800
5/14/2001 NA 1,900 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <510 <510 <510
5/9/2002 NA 5,300 23 <10 <10 <10 <10 <10 <10 <10 <10 19 <10 <10 <10 2,600 <520 <520

NOTES:
A:  RBSL, Risk-Based Screening Level, Montana Tier 1 Risk-Based Corrective Action Guidance for Petroleum Releases, Montana Department of Environmental Quality, Helena, MT, October, 2003.
B: MT EPH Screen Values were not reported prior to 2005, however, this is the basis for analyzing EPH fractions..
C: 300 ug/L is the EPH Fractionation trigger concentration, not an RBSL.
All units in micrograms per liter (ug/L) 
NA:  analysis not conducted; MDEQ requires EPH fractionation analysis only when the TEH concentration exceeds 1,000 ug/L.
Bold text indicates exceedance of Risk Based Screening Levels .
Prior to the 2/11/00 monitoring event, samples were analyzed for diesel range organics (DRO) according to EPA Method 8015.  Since the 2/11/00 monitoring event, samples have been analyzed for extractable petroleum
     hydrocarbons (EPH) according to Massachusetts DEQ Method.
D = duplicate

Piezometer abandoned
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